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This report presents national estimates of the 
intellectual developnent levels of noninstitutionalized children 6-11 
years of age in the United states. These estimates were determined by 
scores on the Vocabulary and Block Design subtest of the Wise 
obtained in the Health Examination Survey of 1963-65. .Findings are 
shown by age# sex, and grade in school in the form of scaled scores, 
raw scores, and percentile distribution of raw scores for each 
subtest and as standard scores or deviation IQ estimates of the Full 
Scale IQ based on this dyad short form of the WISC. .comparisons for 
the two subtests are made with findings in Wechsler* s standardization 
group. Mean scores on the Block Design subtest were higher in the 
present study than in Wechsler* s at both 7 and a half and 10 and a 
half years, the difference being statistically significant only for 
the younger group. On the Vocabulary subtest, the present study means 
were significantly lower at 7 and a half years but slightly higher at 
10 and a half years. Variability in scores was greater in the present 
study. Boys were found to outscore girls, on the average even more 
consistently on the two subtests used in the survey than on the 
entire test in Wechsler* s original standardization study. .Since the 
present findings are based on a larger, more representative sample 
than the original study, it appears that there is a sex differential 
in performance that cannot be attributed to a factor of bias in 
sample selection. <Author/KM) 
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Series 11 reports present findings from the National Health ICxamination 
Survey, which obtains data through direct examination, tests, and meas- 
urements of samples of the U\S* popi'htion* Reports I through 37 relate 
to the adult program; additional reports concerning this program arc 
forthcoming and will be numberid consecutively. The present report 
is one of a number of reports of findings from the children and youth 
programs. Cycles 11 and III of the Health examination Survey. Iliese 
reports, emanating from the same survey mechanism, archieing pub- 
lished in Series II but arc numbered consecutively beginning with 101, 
It is hoped this will guide users to the data in which they arc incorosted. 
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INTELLECTUAL DEVELOPMENT OF CHILDREN 

AS MEASURED BY THE WECHSLER INTELLIGENCE SCALE 

FOR CHILDREN 



Jean Roberts, Division of Health Examination Statistics 



INTRODUCTION 

This repi^rt presents information on the dis- 
tribution of the levels of intellectual development 
of children 6-11 years of age in the noninstitu- 
tional population of the United States as esti- 
mated from the Wechsler Intelligence Scale for 
Children test data obtained from the two sub- 
tests used in the Health Examination Survey of 
1963-65— Vocabulary and Block Design, Con- 
sidetMtion is limited to age and sex differentials 
only in the first of a series of reports on the 
test findings. 

The Health Examination Survey is one of 
the major programs organized within the Na- 
tional Center for Health Statistics (NCHS) to 
carry out the National Health Survey, authorized 
in 1956 by the 84th Congress as a continuing 
Public Health Service activity. 

Three different survey programs are em- 
ployed to accomplish the objectives of the Na- 
tional Health Survey.^ One of these is the Health 
Interview Survey, in which persons are asked to 
give information related to their health or that 
of other household members, A second program, 
surveys of health resources, obtains health dtta 
as well as health resources and utilization in-> 
formation through surveys of hospitals, nursing 
homes, and other resident institutions and the 
entire range of personnel in the health occupa- 
tions, 'I*he third major program used for the 
National Health Survey is the Health Examina- 
tion Survey, ^ 

In the Health Examination Survey, data are 
collected by direct physical examinations, tests. 



and measurements performed on the sample 
population studied. This is the most accurate 
way to obtain definite diagnostic data on the 
prevalence of certain medically defined Ill- 
nesses, It is the only way to secure information 
on unrecognized and undiagnosed conditions as 
well as on a variety of physical, physiological, 
and psychological measurements within the pop- 
ulation. In addition, it makes possible the study 
of relationships among the various examination 
findings and between these Hndings and certain 
demographic and socioeconomic factors. 

The Health Examination Survey is carried 
out as a series of separate programs referred 
to as "cycles,** Each cycle is concerned with 
some specific segment of the total United States 
population, usually a particular age group, and 
with certain specified aspects of the health of 
that sut^pulation* The first cycle obtained data 
un the prevalence of certain chronic diseases 
and on the distribution of various measurements 
and other characteristics in a defined adult 
population, as described previously,-"'^ 

For the second program or cycle of the 
Health Examination Survey (HES), on which this 
repox't is based, a probability sample of the 
Nation's noninstitutionalized children 6-11 years 
of age was selected and examined. The exam- 
ination focused particularly on health factors 
related to growth and development but also 
screened for heart disease, congenital abnor- 
malities, ear-nose-throat diseases, and neuro- 
musculo*skeletal abnormalities. It included an 
examination by a pediatrician; examinacion by 
a dentist; tests administered by a psychologist; 
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and .1 varkis of to>ts. pruOcdiire^. and mcM>- 
urefneni> .aivcn by icchnician.s. A coinprdK'n- 
.siw Jf>criplion of the Mirvcy pLm. .sjinplc' dc- 
siiin. ct>.itc*ni of the examination. av\\\ operation 
of ilif &ur\c\ ha> lK»en prc\-c-ntetl m another 
report. ' 

I hi> *cc«>nJ program of the Su:'vc\ wa^ 
started in July l*'>6^ anJ field collection oper- 
ation.-; coniplercd in December Out of the 
".41' children selected for the .ranipic, "J 1^) 
(^'6 percent) were examined. This national sam- 
ple is repre,sentative f)f the roughly 24 million 
niinin^titutionalized children in the United State;? 
6-1 1 yc\u> of njie. 

A .standardized sin^ile- visit examination \\\^6 
iiiven to each child by the examining team in 
the .specially derfiiined mobile units U5*ed for 
the Survey. IM'ior to the examination, informa- 
tion was obtained from the parent of the child; 
this included demographic and aocioecononiic 
data on the household members as well as a 
medical hL^tory and behavioral and related data 
on the child to be examined. Ancillary data for 
the child including grade placement, teacher'^: 
rating ()f hi.-- behavior and adjustment, and health 
problems known to the teacher were requested 
from the school. Birth certificates for verifi- 
cation of the child's age and information related 
to the child at birth were also obtained. 

THE PSYCHOLOGICAL TEST BATTERY 

.After consultatioi with five child psychol- 
(\iiists from some of the leading universities 
and the N itional In.stitute of Mental Health, a 
6n-minute iq^i battery to assess the mental 
aspects of growth and development was assem- 
bled to be individually administered as part of 
the standard examination. The battery con.sisted 
of measures of or closely related to intelligence, 
ar^ well as other te.-<ts designed to assess other 
developmental factf)rs. 

l-*or direct estimates of intelligence, the 
battery included the Vocabulary and Block l)e- 
.>ign subtests of the Wechsler Intelligence .Scale 
for C hildren (WlSC) and a form of the Draw- 
a- Person I'e.st. I -or the assessment of p'j r. son - 
a'ity factors, five cards of tht- ricm«itk- Ap- 
perception lest { l AT) were included. Estimates 
of school achievement in basic skills of arith- 



metic^ computation and reading were obtained 
u.^ina two Mibte.^t.^ of the Wide Kange \chieve- 
meni lot t WKA'h, 1 hese latter tests were 
a'.'-o included to make por^Mble tiie ac-.^es>fn jnt of 
reiatit)n>!:ip> ain«)ng mi»a>ures of ?»chool aciiie\e- 
mcnt, jutellectual .status, and social and emotional 
adjustment. 

A c(»m M'ehensive evaluation of the p.>ychi>- 
logical procedure?^ zselected for the ^econd cycle 
of the Health l.xamination Survey was i'^cluded 
in tile m ^thodoh)gical ^.tudy contract rejjort by 
a recogni/ed authority in the field of p.^ychol- 
DjTy— .IV. S. n. Sells of the Institute of Behavioral 
Kesearch. Texas Christian L'niveri>itv. This .study 
included a lite^Mture review of previous re.'^earch 
and evaluation known to be available on eacli of 
the battery ct>niponents.; recommendations con- 
cerning the types of inferences which Ci)uld 
appropriately be made from the results to be 
obtained from the i.attery. and recom nendations 
with respect to additional research which was 
deemed necessary to make logical use of the 
data collected. I'he results are published in the 
( enter's iuethodological series, * 

THE WECHSLER INTELLIGENCE SCALE 

1he ^Vech^ler Intelligence Scale for Chil- 
dren, which was published in 1^4^, extended the 
well -known Wechsler intelligence scale for ad- 
olescents and adults into the childhood ranges 
of S-IS years/' During the two decadet* since 
its publication the WI.SC has been the subject of 
extensive investigation and has achieved wide 
.sch(H)l and clinic use where individual measure^ 
of intelligence are desired. 

The concept of intelligence represented in 
the Wise is that of an aggregate or global ca- 
pacity of the individual to act purposefully, to 
think rationally, and to deal effectively with his 
environment. While intelligence is composed of 
elements or abilities— such as verbal, ab&tract,, 
numerical, or general— which though not entirely 
independent, are tfuantitatively differentiable, it 
is al.M) generally considered to be part of per- 
Mmality itself. 1he theory underlying the WISC 
is that intelligence ci^nnot be separated from 
the rest of the personality, and a delilx;rate at- 
tempt ha.>' been made to take into account other 



fiictor> such iis perriisience. drive, or energy 
ievcl,. which contribute to the total effective in- 
leUigcnce of the individual. Ihi.s effort is re- 
flected both in the composition of the WISC and 
in the impartial weights aa^sijined to the sepa- 
rate >ubte.->ts. No attempt lias Iieen made in the 
UISC to bring together a series of tests that 
measure "primary abilities* or to order them 
into a hierachy of rehitive importimce. 

The Wise consists^ of 12 tests, two of which 
are considered supplementary or alternative 
tests in the adult scale; the tests are divided 
into two major sul>groups identified as Verbal 
and Performance. Most of the verbal tests 
correlate better with each other than with tests 
of the performance group; the reverse is also 
true. 

The Wechsler intelligence tests use the de- 
viatio^ intelligence quotient {!()). This measure 
supplants the mental age concept and evaluates 
the performance of each individual on the basis 
of the distribution of scores of a representative 
sample of his own chronological iige. In the 
standardization of the WISC. Wechsler kept the 
standard deviation of intelligence quotients con- 
stant from year to year, with the result that a 
child's obtained deviation K^> does not vary un- 
less his actual test performance as compared 
with his peers varies. 

Raw scores for each subtest are converted 
to scaled scoi'es which have a mean of 10 and 
standard deviation of 3 for each age level. The 
sum of five scaled scores for tiie Verbal Series 
c<mstitutes the Verbal Scale score (VS), and 
similarly the i'erforniance Scale score (PS) is 
the sum of the scaled scores for five of the tests 
in the Performance Series. 11ie l ull ScUe score 
l i s) is the sum of the Verbal Scale and the [Per- 
formance Scale. Deviation intelligence quotients 
have iK»en derived by a similar conversion 
priK-ess for \^S. I\S. and l-S. The (deviation) K,> 
scales at each age have a mean of 100 and a 
<tandjrd deviation of IS. 

Short Form^ of the WISC 

Time limitations in the survey examination 
did not permit administering the full WISC 
in addition to the other tests and measurements 
which needed to be obtained in an adequate ap- 



praisal of growtli and development ot children, 
indeed only two parts of the test could be ade- 
quately administered in the time available. Con- 
sideration, hence, needs to be given to the effect 
tiiat this will have on the national estimates of 
the intelligence of children presented here. 

Several investigators have assessed the ef- 
ficiency and accuracy of various combinations 
of two or more subtests of the WISC in esti- 
mating intelligence as measured by the Full 
Scale.*"'- Of these, only one study, that by Silver- 
stein,*- dealt with a fairly large sample of pre- 
dominantly normal children. He determined the 
correlations with the i'ull Scale of all possible 
short forms of 2. 3, 4. and 5 subtests using the 
WISC standardization data for 200 children at 
each of three age levels— 104, and 134 years 
The correlations increase, as expected, as 
the- length of the short form increases. Among 
the 10 most valid short forms of each length at 
each age level, the correlations range from 
0.81 for the po<^rest predictor from the dyad 
sets at age 74 years to 0.97 for the best pentad 
combinatir- •: age 104. There is a tendency for 
the correlations at age 104 to be higher than 
those at Wi, which in turn tend to be higher 
than those at 74 years. Using the Wherry-f>oo- 
little methcxi which entails differential weighting 
of subtest scores rather than the simple sum- 
mation of scaled scores did not result in appre- 
ciably higher validities. The best dyad predictor 
at age 104' years (but not at the other two age 
levels) was found to be the Vocabulary-Block 
Design combination ( ''^s.^ + gp ^^-^l) ^^^^ in 
this survey. 

The other studies found are based on smaller 
atypical groups of children who were either 
mentally retarded, physically disabled, or re- 
ferred to child guidance clinics or social agen- 
cies. One of these, the study by Schwartz and 
Levitt among 17^ retarded children also de- 
termined the efficiency of all ptisi ible 2 through 
6 subtest combinations in predicting Full Scale 
intelligence test results. Here the correlations 
range from 0.7Q for the best dyad to 0.^5 for the 
best hexad. The Vocabulary-Block Design com- 
bination yielded a correlation of 0.'*4. 

In the other studies the correlation of the 
two-set comlitn ition used in this survey with 
the Tull Scale WISC was found by Pinley^ to he 



0.68 among some W mentally retarded chiU 
dren; by Cireenmun^ to be 0.02 among 632 refer- 
rals to Child Guidance Clinic at Texas Christian 
University; by Simpson and Bridges to l^e 
0.87 among 120 children referred to social agen- 
cies and child guidance clinics; and by Wight 
and Sandry^^ to be OM among 83 children hos- 
pitalized for a physical disability. 

Hite^*' has confirmed VVechsler's data^' in- 
dicating that Vocabulary and Block Design are 
the most reliable subtests of the WlSC battery, 
with the highest split-half reliability coefficients 
and the lowest standard errors of measurement. 
His study included a stratified sample of 200 
children aged 5^^ 6*2, and 7h years in addition 
to the WlSC standardization groups. Hagen and 
Cohen^* in the United States andCault^^in Aus- 
tralia have reported that both of these subtests 
are highly loaded on the so-called "general" 
factor of intelligence obtained in factor anal- 
ysis of the WlSC over the entire age range of 
5 to 15 years. 

Hence the two subtests selected for use in 
this survey appear in general to be the best 
available or at least as good as any two sub- 
tests for this age range although they are some- 
what better for the oldet^ than the younger chil- 
dren. The validity of this short form of the 
WlSC as a basis for the estimation of Full 
Scale intelligence scores is clearly of a fairly 
high order. 

FIELD ADMn>IISTRATION 

The Vocabulary and Block Design subtests 
of the WlSC were the second and third proce- 
dures, following the human figure drawing test, 
in the 6()-minute individual testing session al- 
lotted for each child examined. The testing was 
done in a small, adequately lighted climate- 
controlled, and sound-treated room in the mobile 
examination center by psychologists who had 
obtained at least a master's degree and who had 
had previous experience in administering tests 
to children. There were two psychologists (usu- 
ally a man and woman, to whom the examinees 
were assigned approximately at random) on the 
examining team at all times. The examiners 
were selected, trained in field testing proce- 
dures, and supervised by the f\sychologiCiil Ad- 



visor to the Health Examination Survey. In the 
initial training and ensuing supervision of the 
examiners, strong emphasis was placed on uni- 
form methods of test administration, scoring, 
and recording of data. During the course of the 
children's survey, a total of 25 examiners par- 
ticipated in administering the test. 

The standard WlSC Uecord Form (copy- 
right 1^4^ by the Psychological Corporation) 
was used by the psychologist for recording the 
child's responses and scores in the Vocabulary 
and Block Design subtests. Standard procedures 
of administration were followed as specified in 
the WlSC Manual.^' except that every child was 
started with the first word in the Vocabulary 
test. 

Vocobulary Subtost 

'l*he Examiner started by saying: "1 want 
to see how many words you know. Listen care- 
fully and tell me what these words mean. 
'Scooter' . . . .what is a 'scooter'?" He recorded 
the Subject's responses and then proceeded with 
the words in the order listed, repeating at each 
presentation, "What is a . . .?" or "What does . . . 
mean?" 

With more intelligent and older subjects 
the formal question was usually omitted after 
the third word and just the word pronounced. 
The Fxaminer used for the words the preferred 
pronunciation as given in Webster's New Col- 
legiate Dictiomry, copyright IQ6K All subjects 
were started with the first word listed, even 
children over 8 years of age. 

When it was difficult for the Llxaminer to 
decide whether the subject did or did not know 
the meaning of a word, he would say: "Please 
explain a little more," or make some other 
neutral inquiry. This type of neutral inquiry 
was used when the response was so vague it 
could not readily be scored or when it indi- 
cated enough understanding of the word so that 
a better response might be evoked by such n?"U- 
tral inquiry. 

For words which sometimes evoke a re- 
sponse based on the homonym--such as "cede" 
(•'seed"), "ware" ("wear"), "pear" ("pair"), 
"fairy" ("ferry")— the I-xaminer would pro- 
nounce the word again and ask: "What else does 



...mean?*' He would not a-pell the word for the 
Subject, The scoring here was based on the re- 
sponse for the word intended regardless of the 
quality of the response to the homonym. 

The Vocabulary subtest was discontinued 
after five eon5>ecutive failures. Lach word was 
scored **2/ "1.*' or **()** except words 1 through 
5. which were scored only "2" or "0." A max- 
imum of 80 points could be obtained in this sub- 
test. 

Block Design Subtest 

Children under 8 years of age were started 
with Design A; those 8 years or older began 
with Design C and were given automatic full 
credit for Design A and B if they passed De- 
sign C. 

Design i4.— The Hxaminer took four blocks 
in hand and said to the Subject: "You see these 
blocks have different colors on their different 
sides. I am goinj; to put them together to make 
something with them. Watch me." 

The lixaminer arranged the four blocks 
slowly as shown on Design A of the reference 
card for this subtest. He then gave four other 
blocks to the Subject and said: Now make one 
just like mine. Tell me when you are finished/' 
If the Subject failed, he was told: "Watch me 
again.** The Fixaminer would demonstrate a 
second time using the blocks just employed by 
the Subject. After the demonstration with the 
Subject* s blocks, these were mixed up but the 
F.xaminer^s blocks were still together in the 
model and the Subject was asked "Now try it 
again and be sure to make it just like mine." 

A score of 2 points was given for passing on 
the first trial and 1 point for passing on the 
second trial for each of De.signs A, B, and C. 
Failure was scored on an item either for faulty 
design or for failure to complete the design in 
the allotted time as specified on the references 
ca'd. Mach trial was timed separately. 

Design /?. — The Examiner brushed up all 
the blocks before continuing, then assembled 
Design B behind a screen and presented the 
model to the subject in a completed form saying: 
"Now make one like thih. I>) it yourself." 

If the Subject failed on the first trial of De- 
sign n, his blocks were brushed up by the Lx- 



aminer and he was told: "Watch me do it." 
The examinei left the model intact and dupli- 
cated it with the Subject's blocks. After the sec- 
ond demonstration, the SubJect*^ blocks were 
brushed up and he was asked: ' Now you try it.' 

The subtest was discontinued if the Subject 
failed on bozh trials of Design B. 

Design If the Subject succeeded on ei- 
ther the first or second trial of Design B, the 
l.xaminer removed the blocks that served as 
a model and put the reference card C in their 
place. He then said: "This time we are going 
to put the blocks together by making them look 
like this picture. Watch me first." The 1-x-* 
aminer constructed the design slowly and when 
finished said: "You see, the top of these blocks 
looks the same as this picture." After brushing 
up the demonstration, he asked the Subject^ "Now 
you look at the picture and make one just like 
it with these blocks. Go ahead," 

If the Subject failed to complete the de- 
sign accurately or in the allotted time, the blocks 
were brushed up and a second demonstration 
was given. Then the blocks were brushed up 
again and the Subject was asked: "Go ahead. 
See If you can get it this time." 

For Subjects under 8 years of age, if both 
trials for Design C were failed, this subtest 
was discontinued. For those 8 years or older if 
both trials of Design C were failed. Designs A 
and B were administered as for the younger sub- 
jects. The subtest was then discontinued and 
they were given as a score whatever points they 
earned on Designs A and B. 

Designs i-r.— For those passing Design C, 
the Lxaminer placed the reference card Design 
1 before the Subject and said: "Now you make 
one like this." The Subject was provided with 
four blocks. The te^t was continued in a similar 
manner with the succeeding designs. When i>- 
sign 5 was reached, the Lxaminer took the other 
five blocks out and said: "Now make one like 
this, using nine blocks,** 

In this part of the subtest— Designs l-T — 
no .second trials were given and the test was 
discontinued after two consecutive .failure^. 
Credit of 4 points was given for each Design in' 
this section completed correctly. Bonus points 
were jtiven, as specified in the WIS(* Manual.* 
for completing the design in les.-> than i he jllot- 
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ted lime. No credit wa.-^ j:iven for parti jlly cor- 
rect or incomplete performance. A maximum of 
SS points could be obtained on this uubtesit. 

Quality Control 

The maintenance of standard administra- 
tion piocedures and uniform methods of record- 
ing are essential in large data collecting opera- 
tions such as the Health F.xamination Survey, in 
addition to the initiiU training of examiners in 
the survey procedures w'.iich for the psycholog- 
ical portions included the memorization of all 
i.^st instructions, several ongoing procedure.'^ 
were devised to assure the continuing quality of 
the data. The field psychologists exchanged all 
test forms daily and checked for any apparent 
errors in administration or mistake^ in record- 
ing. 

Lach field psychologist tape-reco"ued one 
entire testing session each week. The tapes 
were 5>ent to the supervisor who reviewed them 
and made notes of errors and suggestions re- 
garding testing procedures. These notea were 
sent to the examiners. In addition, the Psy- 
clu>li>gical Advisor or Supervising Field Psy- 
chologist made pe:*u)dic visits to the field for 
direct observatior '^nd supervision of tne work 
1he te^t forms were also spot-cnecked when 
they arrived at headquarters. 

The Wise Vocabul v subtests administered 
on one day of each were rescored by the 

field psychologist whu .ad not given the par- 
ticular testsj. Points of disagreement were di^- 
cu^5^ed by the two field psychologists and if 
agreement could not be reached, were referred 
t<^ the Psvchological \^*visor for deci.^^ion, 



FINDINGS 

Verbal— Vocabulary Raw Scores 

Ow the measiure of the "verbal' aspects of 
intellectual development used from the WISC— 
the \'(>cabulary subtest— the mean raw scores 
attained by the- 24 million noninstitutionalized 
children r>-l [ years of ,ige in the United States. 
a> e.'-timated from the^ Health I xan<ination Sur- 
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Figure I. Average raw scores on the Vocabulary and 
Block Design subtests of the WISC at 4-month age 
intervals: United States, 1963-65. 



vey findings of 1^^63-65. increased steadily with 
age from 16.4 points at 6 years to 34.0 points 
at 11 years out of a total possible score of 80 
points (table 1). If the scores are considered 
at 4-month age intervals, there is also a fairly 
.smooth j:)rogressive increase in means from 
1S,() points in the first 4 months of age 6 years 
to 36.2 in the last 4 months of age 1 1 years 
i'table 2 and figure U. 

The variation in raw scores obtained among 
these children, as indicated by the .standard 
deviations of the raw score distrib utions, also 
showed a consistent increase with age but at a 
.->lightly deceH'^^aiing rate (tables 1 and 2 and 
figure 2^. Since the highest sccyre attained was 
among the ll-year-olds and that fell 16 points 
short of the maximum possible, the Vocabulary 
subteiU apparently tested the full range o^ ability 
that could be niea.-^ured by it throughout the 
age rahge 6-11 years. Because of the slowing 
rate o* increase n*ith age in variability but^ftt 
mean score, the relative variability, as rough^ 
measured by the coefficient of variation (ratio 
of the ?5tandard deviation to the mean), show.^ 
a gradual downward trend with increasing age 
(table 2 and figure 
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Figure 2. Standard deviations of raw scores on the 
Vocabulary and Block Hesign subtests of the WISC at 
^-nH>nth age intervals: United States, 1963-65. 



Boy^ on *'he average consistently scored 
higher than girls throughout the age range tested 
(table 1 and figure 4), The mean differences in 
scores were statistically significant at the 5- 
percent level for children 6-10 years of age on 
this subtest. 

Information by grade in school at the time 
of testing shows a consistent pattern of increase 
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Figure 3. Coefficient of variation, s^^/x , on the 
Vocabulary and Stock Design subtests of the v/iSC 
at H-fnonth age intervals: United States, i963-65. 



in mean score with grade level from those in 
kindergarten to those in seventh grade. Younger 
children in the respective grades tended to ob- 
tain higher scaled scores and older children 
lower scaled scores on the average than those 
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Figure Average raw scores on the Vocabulary and Block Design subtests of the WISC. by sex: United States, 

1963-65. 
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:n the noriiuil >iradf pijccnient for their aire 
tal>!e 4^. 

evident the age trends, hoys showed 
higher mean >core.s than girls at eaeh grade 
level a^ well as in the special ungraded clas^e.- 
for mentally retarded and physieally handi- 
capped children. The mean differences were 
.-^tatisticJlly significant at the 5-percent le\el 
from the first through the seventh grade, it 
>hoiild he kept in mind that the kindergarten 
iiroLip and the seventh grader^ included here 
will be primarily the youngest of the 6-year- 
old- and the oldc»st the I i -year-old^, re- 
r^pectiveh. Deviatitms frt)m the general pattern., 
indicated ah)ve. at the extreme.- of the grade 
level.- and at the extremes of the age range 
within grade probably reflect only sampling 
error:^ with the small number of children in- 
volved at these extremes. 

Performance— Block Design Row Scores 

Ke.>ult5> with the measure of the "perform- 
ance aspects of intellectual development us^^d 
from the WISC— the Block Design subtest— show 
a .-similar pattern tf> from with the Vocabulary 
-ubtest with few exception.-,. Mean raw scores 



on the iUock Design increased .steadily with 
age. a trend paralleling thc^t for \ocabulary. 
but remained U) to 15 point^ below since the 
upper limit possible on this performance sub- 
tet>t is onh 55 point.-. However, the raw scores 
themselves on the two subtests cannot be con- 
sidered comparable. Here, the nsean raw ftCt)res 
range from 5.7 points at 6 year:, to 21.2 points 
at 11 years {iab\e At 4-inonth age intervals 
the means start at 4.8 points for those in the 
first 4 months of age 6 years and increase steadily 
to 22.^^ for children in the last 4 months of age 11 
years (table 2 and figure I). The upward trend 
while consistent is somewhat less sni(K)th than 
that for the Vocabulary subtest and even shows a 
slight (but not statistically significant) slow down 
between the fourth and the eighth month of age 
^) years. 

The variation in these scores also increased 
with age but at a slightly faster rate than for 
the Vocabulary subtest (tables 2 and ^ and fig- 
ure 2). Since the absolute amount of variability 
was of ab(jut the same order of magnitude for 
Ixnh subtests, while the mean scores differed 
^uhstantially. the relative variability as mea- 
sured roughly b\ the coefficient of variation 
was about twice as large on the Block Design 
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Figure 5. Average raw scorec on the Vocabulary and Block Hesian subtests of the WISC. by grade in school and 
^ ^ sex: United nates. 1963-65. 
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ao on the X'oc.ibuLiry .-^uhtci^t (table 2 and figure 
3). Ihis coefficient for the Block Design 2>ub- 
test showed more irregular fluctuation lut a 
.-^harper downward trend with age than the ver- 
bal'' test part used. The latter pattern appears 
to suggest that the full range of this aspect of 
intelligence (performance) was apparently not 
a.s adequately sampled as on the Vocabulary .>ub- 
te.^t. particularly among older children since 
at lx>th 10 and 11 years a few came within one 
point of the maximum score attainable on thi^ 
subtest. 

Throughout the age range tested, bc^y:^ on 
the average scored higher than girls on the 
niock Oe^jign subtest also (tables 1 and 3 and 
figure 4^ Here the mean differences w^^re sta- 
tistically significant at the 5-percent level for 
children "^-^ and 11 years of age. 

On the i^lock Design as on the X'ocabulary 
subtest, there wms an increase in m:;an score 
attained with succes;3ive grade levels but only 
from ''irsi grade o:i foi* both bo/sand ^irls (figure 
5). I'll? m,^jin sco:e for boys, bu' notfoo girls» on 
thii> performance * subtest was slightly lower 
in the first grade than in the kindergarten group; 
however,, this difference was small enough to \ye 
due to chance alone in a sample of the size and 
design used in the ^urvey. The mean difference^ 
in scores between boys and girls were large 
enough to be stati.stically significant at the 5- 
percent level from the second th^-ough the sixth 
grades. As for the Vocabulary subtest, average 
\Mock Design scaled scores were higher for the 
younger children in each grade and lower for 
the older ones than they were for the children 
in the normal grade placement for their age 
(table 5). 

Comparison With the WISC 
Standardization Group 

The Wise:/' published in 1^4^, wat. .stand- 
ardized on a sample of 100 boys and 100 girls 
at each year of age from 5 through 15. Included 
within this group were 55 institutionalized, fee- 
bleminded children within that chronological age 
range who had been rated by staff psychologists 
as having IQ's between 50 and "^0, With the ex- 
ception of the known feebleminded group, most 
of whom were tet>ted within 2 months of their 



midyear, each child was tested within I'j months 
of his midyear. Only .white children were in- 
cluded in this standardization group.*' 

Within each year of age and for the total 
group, the toample was selected so that it would 
be representative of the proportions in the total 
United States in 1^40 (I) in the four regions of 
the country— New I.ngland and Middle .Atlantic, 
North Central. South Atlantic and South Central, 
and Mountain and Pacific States. (2) in the total 
urban and rural population, and (3) with father's 
occupation distributed similarly to all employed 
white males. The Midwest sample was made 
short of cases and the Western group w*is made 
slightly larger than the U.S, proportions in 
1^40 to allow for the wartime and postwar pop- 
ulation shifts during the I940*s. 

Standardization testing took place in 85 
communities. The samples chosen were appar- 
ently all from school populations with the ex- 
ception of the 55 children in institutions for the 
feebleminded. 

Thus for the age group of concern in the 
present study the standardization group included 
1.200 children— 600 boys and 600 girls— at the 
ages of 6-11 years. 

The present study was based on findings 
from 7,110 examined children out of a total 
sample of 7,417 dravvn to represent the 24 mil- 
lion noninstitutionalized children 6-11 years of 
age in the United States. The sample design 
used for the Surv-fy was a multistage, stratified 
probability sample of loose clusters of persons 
in land-based segments, as described in appen- 
dix 1 and in a previous publication.^*^ The sam- 
pling frame used here insured the representa- 
tiveness of the sample with respect to degree 
of urbanization, region, and the rate of popu- 
lation change from 1950 to I960, the latter being 
Ui^ed as an indirect indicator of the economic 
condition of the area. Further analysis of the 
demographic and socioeconomic characteristics 
of the sample and the examined group indicated 
that both groups are also closely representative 
of the population from which they were drawn 
with respect to age. sex, race, famiiy income, 
and education of father. Dlbi^sed in this re- 
port for each sample child are inflated in the 
estimation process to characterize the larger 
universe of which the sample child is repre- 



tentative and to incluUe an adjustment for the 
Miia*l nonresponse group. This made the final 
s>ample estimates of the population agree ex- 
actly with independent controls from the Bureau 
of the Census for the U,S, noninstitutionalized 
population of August 1., 1%4 (approximate mid- 
survey point) by color and sex for each single 
year in the age range 6 through U. Thus findings 
from the present study are based on approxi- 
nvitely 1. 100 children at each single year of age 
6 through 11. or 5'» times as many as in the 
original standardization group. 

Comparisons of the means and standard 
deviations of raw &cores obtained on the Vo- 
cabulary and Block Design subtests from the 
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Figure 6. Average raw scores on the Vocabulary and 
Block Design subtests of the WlSC for the WISC 
standardization group and the U.S. estimates from 
the Health Examination Survey at 7? and lOj years 
of age* 
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Figure 7, Standard deviation of raw scores on the 
Vocab ulary and Block Design subtests of the WISC 
for the WISC standardization group and the U.S. 
estimates from the Health Examination Survey at 7^ 
and I0| years of age. 

WISC standardization sample and the U.S. e.s- 
tiniues from the present study at ages and 
10*2 years are shown in figures 6 and It will 
he noted that in comparison with the WISC 
standardization group the mean score on the 
Vocabulary subtest in the present study was 
lower and there was greater variability in scores 
(Ix)th significant at the 5-percent level) for the 
7 '.-year-olds. At age Wi years the mean and 
variability were both slightly, but not signifi- 
cantly, greater in the present study than in the 
WISC sample. For the F^lock Design subtest the 
means from the present stuciy at these two ages 
exceeded those in the original standardization 
group; however, only at "^'j years was the dif- 
ference large enough to have been statistically 
significant at rhe 5-percent level, The scores 
for the standardization group at "T".' years were 
slightly less variable than those of comparable 
age in the present study but at age lO'i years 
were substantially more variable. 

As shown in figures 8 and when com- 
parison is made with the original standardiza- 
tion group throughout the age range includeti in 
the present study, the mean raw scores op the 
Vocabulary subtest the present study were 
lower for the younger and oiner children up to 
the last quarter of age 8 and from the last 
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Figure 8. Average raw scores on the Vocabulary and 
Block Design subtests of the WiSC for the WISC 
standardization group and the U.S. estimates frofij 
the Health Examination Survey at H-month intervals. 



quarter of ajje 10 on. Hlock Design means in 
the present study remained higher than those in 
the original standardization group up to age 11. 
rrom about K years on. greater variability was 
found on the Vocabulary subtest in the present 
study and less on the y31ock Design subtest than 
for the standardization group. 

Boys tended to score higher than girls, on 
the average, on this test in both the original 
btandardization study, where the entire battery 
of 12 bubtests was used, and in the present 
study, which wa.s limited to the two subtests. The 
differential in the present study is even more 
consistent and pronounced than in the original 
study. Seashore''^ found that, on the average, 
boys in the original standardization group did 
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Figure 9. Standard deviations of raw scores on the 
Vocabulary and Block Design subtests of the WISC 
for the WISC standardization group and the U.S. 
estimates from the Health Exaanination Survey at 4- 
fflcnth J»39 intcrv?ls. 



slightly better than girls, the superiorit>' being 
primarily in the older ages and the differences 
being small (3-4 standard score points at ages 
8. 10. and 11 on the total verbal battery and at 
8 and 10 years on the total performance bat- 
tery, differences which would be statistically 
significant with the size of the sample used). 
In the present study. a.s previously noted, mean 
scores for lioys on both subtests were higher 
than for girls throughout the age range tested, 
the differences being statistically significant at 
ages 6-10 years on Vocabulary and 7-9 and 11 
years on the Block Design. 



Scaled Scores 

The Wise: measures for the two aspects 
of intellectual development used here— the Vc 
cabulary from the Verbal group and the Hkv-v 
r3esign from the Performance— are of diffc: 
ent length.and are not directly comparable be- 
cause of content, as has been indicated. The 
maximum 'score possible on the first of 
these is 80 points; on the second, 55. To com- 
pensate for the difference in test length and to 
make it possible to compare relative standing 
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within each ^ubterft. raw scores for children 
within 4-month age intervals have been con- 
verted to scaled scores by setting the mean of 
each at 10 and the standard deviation at 3. Ihe 
method of scaling is similar to that used for the 
1^)49 Wise norms, but the means and standard 
deviations u.^ed were derived from the present 
study. 

The correlations between scaltd scores (as 
derived from the distributions in this national 
study) on the Vocabulary and Block Desi^r. ouD- 
tests are in fairly close agreement vith those 
from the original standardization g 'oup. At 
age 7 the correlation from the present study 
(+0.38 + 0.02") was slightly higher tha.T from 
Wechsler's group (+0.33), while at age 10 it was 
slightly lower (+0.50 + 0.022 compared with +0.54 
from the original standardization group). 

The mean in terms of these scaled scores 
for single years of age by sex and grade on 
each subtest as determined from the present 
study are shown in tables 4 and 5. As on the 
raw score data, the mean scaled scores for boys 
slightly exceed those for girls on both subtests. 
In general the pattern by age within grade is 
similar for boys and girls. Children in the nor- 
m il grade placement for their age tend to have 
about average scores, approximately 10 scaled 
score points, for those in their age group. The 
younger children in each grade have somewhat 
higher and the older children somewhat lower 
scaled scores than the average for their age 
group, the pattern and extent of the differences 
in scaled score units being similar for lx)th 
.subtests. The mean scaled scores for those in 
the special ungraded classes is. as expecte^^ 
lower. 

The basis for converting raw scores to 
scaled scores on the two test parts is shewn in 
tables 6 and 7 for each of the 4-month age in- 
terval^ for ages 6-il years. 



Standard Scores 

The short form of the WISC consisting of 
the Vocabulary and Hlock Design subtests has 
been used here to obtain an estimate of the dis- 
tribution of intelligence among noninstitucion- 
alized children 6-1 1 years of age in the United 
States. 



In making this estimate the scaled »core» 
for the two >ubtests for each child have been 
added and the resultant combined distribution 
converted to standard scores or deviation intel- 
ligence quotients by a scale transformation 
setting the mean at 100 and the standard de- 
viation at 15. These standard scores are of the 
order of magnitude of the older form of intel- 
ligence quotient which was the ratio of the men- 
tal age to the chronological age. The deviation 
intelligence quotient, however, makes possible 
the comparison of the performance of an indi- 
vidual .with others of his own age. a measure 
which would not change on retest for a child 
unless his actual test performance as compared 
with his peers changes. The deviation !Q thus 
had the same relative meaning in each age 
group, unlike the older form of IQ. 

The means of these standard scoi es by age. 
sex. and grade in school are shown in table 8. 
Here also, with the two subtest results com- 
bined, boys scored consistently higher than girls, 
the mean differences being statistically sig- 
nificant at the 5-percent level at each year of 
age with the exception of 6 and 10 years. 

The pattern by grade is similar to that 
>hown by the two sets of scaled scores. Those 
at the normal grade placement for their age 
test just slightly above normal from first grade 
on. while the younger children in each class 
have higher and the older children lower de- 
viation IQ's on standard scores. 

The basis for converting the combined 
scaled scores into standard scores with each 
4-month age interval is contained in table 9. 

Percentile Distributions 

Another frequently used index of a child's 
relative standing in his age group, here with 
respect to intellectual development, is the per- 
centile ranking of scores obtained for children 
of that age. The percentile rank equivalents of 
the raw scores for each of the subtests for 
boys a'^d girls in the United States as determined 
in this survey for each year of age are shown 
In toble 10. These percentile ranks give the 
relative standing of the score for a child in a 
theoretical group of 100. or the score below 
which the indicated percentage of children were 
found to fall. 
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It i.s jienciMlly a&rxjmed that intellectual 
development i.s normally distributed in the pop- 
ulation. While the target in this study was lim- 
ited to nonin&titutionalized children and hence 
would not be expected to include as large a 
proportion of the mentally retarded as exist 
in the total child population, it is of interest to 
te>t the hypothesis of normality on the distri- 
bution of scores obtained in this study since this 
is the i\r>t time that data on these two sub- 
tests have been available on such a large and 
highly representative sample of the child pop- 
ulation in the United States. An approximate 
chi-square te>t of the goodness of fit of the 



obtained di>ti"ibutions to the theoretical normal 
distribution shows the former to be essentially 
normal at each year of age on both subtests for 
both boys and girls as well as for the combined 
group. The goodness of fit for the X'ocabulary 
subtest scores was much closer than that for 
the Block Design subtest, but even tiie latter did 
not differ more than would be expected by chance 
alone. 

The smoothness and uniformity of the per- 
centile distributions at each year of age for the 
total group from the Vocabulary subtest in con- 
trast to the irregularity for the Block Pesign 
may be seen in figure 10. Figure II shows the 
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Figu-e 10. Percentile equivalents of raw icores on the Vocabulary and Block Design subtests of the WISC. by age: 

UnI.ed States, 1963-65. 
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F.g.r. II Percentile equivalents of raw scores on the Vocabulary and Block Design subtests of the WJSC at 7 and 

10 years of age. by sex: United States. 1963-65. 



rile tli{>tril)uti()n.> on each subte.st for boys 
*ind ^ivU separately at a^w and 10 yearj^. 
Scores, obtained by boVi> on the Xoeabuiary suh- 
te.Nt consistently exceed those for jiirls through- 
out the distribution, while the pattern lest, 
di>tincton the Block Desijrn. 

DISCUSSION 

A& early as the start of thi.> century. Alfred 
Binet and other.- showed that pe;"foiMiiance on 
the tCht.^ of judo:ment and reasoning varied sys- 
tematically with chronological age in children. 
IMnet was seeking to measure general intelli- 
gence but in an educational context so as to 
identify children who would require special ed- 
ucational facilities. The first such tests were 
considered successful because they differentiated 
between children known to do well and those 
known to be slow in school. Subsequent tests 
including the Wechsler Intelligence Scale for 
Children wer^ validated against a Binet-type 



test and thus continued the influence of the 
school-learning context upon the measurement 
of intelligence. 

The Wise is one of the more widely used and 
generally accepted individual measures of intel- 
ligence. The reliabilities (split-half) for the 
standardization groups on the full Scale test 
were found to be ().Q2. and OM at T'j. ID"? 
and rv> years.'' Validation studies using the 
Stanford- Binet as the external criteria show 
correlations between WlSC Pull Scale K^'s and 
Stanford-Binet IQ's to be generally high (in the 
mid 80's), with someeven as high as the respec- 
tive reliabilities of these tests. However, pre- 
vious research has shown that WISC f(^)'s (de- 
viation UVs) tend to be substantially lower for 
the very young and for the gifted as well as for 
other samples across the normal range.-"*'** 
Available research, cited previously, on the 
various possible short forms of the WISC in- 
dicate that while n longer test would give a 
better estimate of intelligence as measured by 
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the l ul! Scale WlSC, the best or oik of the better 
dyad predictor^ from it is the combination of 
the Vocabulary and the Block Design sub- 
test.'' "* '*- ^ ^- The most extensive study 
based on the WLSC standardization data indicated 
that these two subtests are the most closely 
correlated with the Full Scale at age 10'> years 
but only one of the better combinations at Ih 
and Wi yearsJ" Wechsler'' found these two sub- 
tests to he the most reliable of the WISC sub- 
tests and his results were later confirmed by 
Hite' ' for children aged years. 

Ihe present study makes available for the 
first time Vocabulary and Block Design subtest 
findings for a highly representative national 
sample of the entire noninstitutional population 
of children 6-1 L years of age with proportionate 
representation from all races. The sample is 
much larger — 5'? times as great— as that used 
for the original test standardization and hence 
should provide an even more stable base for 
standardization of the two subtests than Wech- 
sler's original data. 

The national estimates of the Full Scale 
standard Scores or Deviation Intelligence Quo- 
tients based on the findings from the two sub- 
tests in this study are, of course, less reliable 
than had the full lU subtests been used. However, 
the combined scores do provide a rough measure 
f)f the distribution of intellectual development 
levels of noninstitutionalized children in thi5> 
country, within the limitations described here* 
It i> of interest, chough this study can pro- 
vide no definitive explanation, that boys tend to 
outscore girls, even more consistently on these 
two suhte&ts in the present study than they did 
on the entire set of subtests in the original 
standardization study. Seashore et al in their 
original paper on the standardization of the 
Wech.^ler Intelligence Scale for Children had 
ctmcluded. regarding these sex differentials, 
thiit the safest assumption was that Ix^y^ and 
girls are the same in mental ability' but that 
eitlier the test items chosen turned out to be 
•nlightly biased in favor of tlie hws or that the 
hampling of Ix^ys was sorrehow chosen with a 
.flight bias or hnh. 1 hey concluded this since 
Terman and Merrill"" in their H;r revision of 
the Stanfnrd-Hinet examination found the same 



situation and al^o could find no definitive an- 
swer from their data. 

However, findings frotn the present study 
are based both on a far larger sample— nv)re 
than 5 times as great at each year of age— and 
one that is more closely representative of the 
total child population of the United States from 
which it was drawn than the original group. 
Hence the factor of bias in selection of children 
can be eliminated as a consideration in the pres- 
ent findings. Although Seashore's data did not 
show test results separately for the two sub- 
tests used here, it is quite likely that this gen- 
eral differential between boys* and girls* per- 
formances would have been found for them in the 
original study because of the high correlation 
between these two subtests and the total Verbal 
and Performance sets in this test. 

SUMMARY 

This reptirt presents national estimates of 
the intellectual development levels of noninsti- 
tutionalized children 6-11 years of age in the 
United States as determined by scores on the 
Vocabulary and Block Design subtest of the 
Wise obtained in the Health Examination Survey 
of 1963-65. In the survey a probability sample 
of 7,417 children was selected to represent 
the 24 million noninstitutionalized children of 
this age in the United States. The total of 7,119. 
or 96 percent of the sample examined, were 
found to be a microcosm of children of this age 
in the United States with respect to age. sex. 
race, region, and other available demographic 
and socioeconomic characteristics. 

The findings are shown here by age. sex. 
and grade in school in the form of scaled scores, 
raw scores, and percentile distribution of raw 
scores for each subtest and as standard scores 
or deviation IQ estimates of the Full Scale IQ 
based on this dyad >.hort form of the WlSC. 

Comparisons for the two subtests are made 
with findings in VVechsler*s standardization group, 
which was about one-fifth the size of the group 
of examinees in this study. In contrast to the 
present study. Wechsler*s group was restricted 
to white children but did include some in- 
stitutionalimi children. Mean scores on the 
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Block Design subtest were higher in the present 
study than in Wechsler's at both 7li and 104 
years, the difference being statistically signif- 
icant only for the younger group. On the Vocab- 
ulary subtest the present stud'> means were 
significantly lower at years but slightly 
higher at 104 years than in the original stand- 
ardization group. Variability in scores was 
greater in the present study at both ages on the 
\ocabulary subtest, the difference here being 
significant only for those 7^ years of age. Block 
Design scores were slightly more variable in 
the present study for the younger group but 
significantly less for the lO'i-year-oIds. 

Boys were found to outscore girls, on the 
average even more consistently on the two sub- 



tests used in the survey than they did on the 
entire test in Wechsler's original standardiza- 
tion study. Since the present survey findings 
are based on a substantially larger, more rep- 
resentative sample of noninstitutionalized Amer- 
ican children than the original study, it is ap- 
parent that there is a sex differential in 
performance on this test, or at least on the two 
subtests used here, that cannot be attributed to 
a factor of bias in the selection of the sample of 
children examined. 

The degree of reliability of tiie two subtest 
combination of the WISC as an estimator of the 
intelligence of children based on previous re- 
search is discussed. 
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Table 1. Mean and standard deviation (SD) of raw scores on the Vocabulary suotest of the WlSC by 
age and sex and mean scores by grade, age, and sex for noninstitutionalized children: United 
States, 1963-63 





Total 








Grade in schoo 








Age and sex 






Kinder- 
garten 




" " ■ " 












Spec ial 




Mean 


SD 


First 


Second 


Third 


Fourth 


Fifth 


Sixth 


Seventh 


ungraded 
class 


Boys and 
girls 










— 


Mean raw score 








o -11 

/ears — 


25.6 




15.8 


16.4 


20.2 


24.6 


28.8 


32.5 


-7.0 


38.9 


16.8 


6 years 


16.4 


5. 57 


15.8 


16.4 


18.3 


— ^— -- 


■ — ■ ■ 









14.6 


7 years 


19.8 


6.64 




16.8 


20.4 


23.2 










15.6 


8 vea rb - - - — 


24.2 


7.34 




14.2 


21.5 


25.0 


27.9 








13.2 


9 years— 


27.9 


8. 15 




15.4 


16.9 


25. 1 


29.4 


31.3 






14.4 


10 years 


31.6 


9. Co 


. . . 




13.9 


20.6 


29.0 


33.2 


37. 1 




16. 1 


11 years 


34.9 


9.65 






43.0 


23.7 


23.1 


31.5 


37.0 


38.9 


24.2 


Boys 
























6-11 
years-- 


26.4 




1 A 1 
lo . 1 


1 7 1 


20 .9 


25.4 


30.5 


33.6 


38.6 


40. 2 


17.6 


6 years - 


16.9 


5.65 


16.0 


17.0 


18.8 












13.1 


7 years 


20.6 


7.09 




17.7 


21.3 


24.7 










15.6 


8 years--*-- 


24.9 


7.83 




13.6 


22.1 


25.9 


28.9 








14.8 


9 years 


28.9 


8. 18 




17.9 


16.8 


25.1 


31.1 


32.5 




. . . 


15.7 


10 years 


32.7 


9. 25 






15.2 


23. 1 


30.9 


34.6 


38.7 




15.8 


11 years 


35.6 


10.04 






16.9 


22.0 


25.4 


32.2 


38.6 


40.2 


24.8 


Girls 
























6-11 
years-- 


24.8 




15.5 


15.7 


19.4 


23.7 


27.0 


31.4 


35.6 


38.0 


15.2 


6 years 


15.8 


5.59 


15.5 


15.8 


17,9 












16.5 


7 years 


19.0 


6.30 




15.6 


19.4 


21.8 








1 • • • 


14.4 


8 years 


23.5 


7.12 




14.9 


20.7 


24.1 


2o.8 






! 


11.0 


9 years 


26.8 


8.06 




12.4 


16.6 


25.0 


27.7 


29.9 






12.0 


10 years 


30.4 


8.72 






9.4 


15.7 


26.5 


32.0 


35.6 




16.0 


11 years 


34.1 


9.34 






11.0 


25.0 


19.2 


30.2 


35.6 


38.0 


21.6 



Table 2. Mean, standard deviation, and coeffij^'ent of vailation of raw scores on the Vocabulary 
and Block Design subtests of the WISC for no. . '.tutionalized children by 4-month ace Inter-^ 
vals:- United States, 1963-65 



Age interval 


Vocabulary subtest 


Block Design 


subtest 


Mean 


Standard 
deviation 


Coefficient 
of variation 


Mean 


Standard 
deviation 


Coefficient 
of variation 




Raw score 




- 

Ra 


w score 




6 years:- 
















15.0 


5.7 


.38 


4.8 


3.8 


.79 




16.3 


5.1 


.31 


5.6 


4.6 


.82 




17.7 


5.8 


.33 


6.8 


5.1 


.75 


7 years:. 
















18 .4 




.35 


7.0 


5.4 


.77 




19.6 


6.7 


.34 


8.3 


6.2 


.75 




21.4 


6.7 


.31 


8.5 


5.9 


.69 


8 years: 
















22.9 


7.4 


19 

. 


iU. 3 


7 . 6 


.72 




23.7 


7.3 


.31 


10.7 


7.8 


.73 




26.0 


7.3 


.28 


12.4 


8.6 


.69 


9 years 
















26.7 


7.6 


.28 


12.9 


8.7 


.67 




28.0 


8.5 


.30 


12.8 


9.0 


.70 




29.0 


8.3 


.29 


14.3 


9.9 


.69 


10 years;- 
















30.3 


9.3 


.31 


16.4 


10.6 


.65 




31.9 


8.8 


.28 


18.1 


11.6 


.64 




32.7 


8.9 


.27 


19.3 


12.2 


.63 


11 years: 
















33.3 


9.1 


.27 


19.6 


11.4 


.58 




34.8 


10.0 


.29 


20.8 


13.6 


.65 




36.2 


9.8 


.27 


22.9 


13.1 


.57 



Table 3. Mean and standard deviation of raw scores on the Block Design subtest of the WISC by 
age and sex and mean scores by grade, age, and sex for noninstitutionalized children: United 
States, 1963-65 





Total 


Grade in school 


Age and sex 


Mean 


SD 


Kinder- 
garten 


First 


Second 


Third 


Fourth 


Fifth 


Sixth 


Seventh 


Special 
ungraded 
class 


Boys and 
girls 












Mean raw score 








6-11 
years -- 


12.7 


... 


6.2 


5.7 


8.2 


11.1 


14.1 


18.8 


22.8 


26.6 


6.8 


6 years 


5.7 


4.51 


6.3 


5.5 


7.8 












4.5 


7 years 


8.0 


5.86 




6.6 


8.2 


9.8 






... 




4.3 


8 years 


11.2 


8.04 




4.3 


9.2 


11.6 


14.8 






. . . 


3.7 


9 years- 


13.3 


9.23 




4.6 


5.6 


10.6 


14. 1 


17.6 






5.9 


10 years 


17.9 


11.48 




if 


5.3 


10.6 


14.4 


19.6 


22.1 


* 


7.5 


11 years 


21.2 


12.76 






11.0 


11.6 


11.3 


17.2 


23.0 


26.6 


11.2 


Boys 
























6-11 
years-- 


13.3 


... 


7.3 


5.9 


8.7 


12.0 


15.2 


19.7 


24.4 


28.8 


7.0 


6 years 


5.8 


5.04 


7.4 


5.5 


7.6 












3.7 


7 years 


8.5 


6.68 




7.4 


8.9 


10.5 










4.1 


8 years 


12.0 


8.81 




4.3 


9.4 


12.8 


16.0 








2.6 


9 years 


14.0 


9.56 




3.4 


6.6 


10.4 


15.4 


18.9 






4.7 


10 years---- 


18.2 


11.60 




if 


5.3 


12.5 


14.9 


20.4 


22.4 




7.7 


11 years 


22.3 








5.0 


12.8 


12.6 


18.5 


24.8 


28.8 


12.5 


Girls 
























6-11 

years 


12.1 




5.2 


5.5 


7.7 


10.2 


13.1 


17.8 


21.3 


25.1 


6.4 


6 years — 


5.7 


4.10 


5.2 


5.5 


7.8 












5.7 


7 years 


7.3 


4.88 




5.6 


7.5 


9;2 










5.1 


8 years 


10.3 


7.14 




4.1 


8.9 


10.3 


13.6 








4.6 


9 years 


32.6 


8.85 




4.9 


4.0 


10.8 


13.0 


16.1 






7.3 


10 years 


17.5 


11.42 






5.4 


7.8 


13.8 


18.8 


21.6 




6.8 


11 years 


20.1 


12.59 






2.0 


8.3 


9.0 


15.1 


21.3 


25.1 


7.2 
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Table 4, Mean scaled scores on the Vocabulary subtest of the WISC for noninstitutionaliKed chil- 
dren, by grade, age, and sex: United States, 19oJ-b5 



Age and sex 



Boys and girls 

6 years 

7 years 

8 years 

9 years 

10 years 

11 years 

Boys 

6 years 

7 years 

8 years 

9 years 

10 years 

11 years 

Girls 

6 years 

7 years 

8 years 

9 years 

10 years 

11 years 



Total 



Grade in school 



Kinder- 
garten 



First 



Second 



Third 



Fourth 



Fifth 



Sixth 



Mean scaled scores^ 



Seventh 



Special 
ungraded 
class 



10 


10 


10 


11 




... 




... 


... 


in 




9 


10 


12 










10 




6 


9 


11 


12 








10 




5 


6 


9 


11 








10 




•A 


4 


6 


9 


10 


12 


•If 


10 






12 


7 


6 


9 


11 


11 


10 


10 


10 


12 












10 




9 


11 


12 










11 




6 


9 


11 


12 








10 




6 


6 


9 


11 


12 






10 






4 


7 


10 


11 


12 




10 






5 


6 


7 


9 


11 


12 


10 


10 


10 


11 












10 




8 


10 


11 










10 




6 


9 


10 


11 








10 




4 


6 


9 


10 


11 






10 






2 


5 


8 


10 


11 


i( 


10 






3 

i 


7 


5 


9 

1 


10 


11 



^Scaled scores with mean set at 10 and standard deviation of 3. 
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Table 5. Mean scaled scores on the Block Design subtest of the WISC for noninstitutionalized 
children, by grade, age, and sex: United States, 1963-65 





Grade in school 


Age and sex 


Total 


Kinder- 
garten 


First 


Second 


Third 


Fourth 


Fifth 


Sixth 


Seventh 


Special 
ungraded 
class 



Boys and gir ls 

6 years 

7 years 

8 years 

9 years 

10 years 

11 years 

Boys 

6 years 

7 years 

8 years 

9 years 

10 years 

11 years 

Girls 

6 years-- 

7 years 

8 years 

9 years 

10 years 

11 years 



10 
10 
10 
10 
10 
10 



10 
10 
11 
10 
10 
10 



10 
9 

10 
10 
10 
10 



10 



11 



10 



Mean scaled scores 



10 


12 




... 


... 


... 


... 


9 


9 


10 


11 










8 


7 


9 


10 


12 








7 


7 


8 


10 


12 








8 




7 


8 


9 


10 


11 




7 




8 


8 


8 


9 


10 


11 


8 


10 


12 












9 


9 


10 


11 










8 


7 


9 


11 


12 








7 


7 


8 


9 


11 


12 






7 


•k 


7 


9 


9 


10 


11 




7 




6 


8 


8 


9 


11 


12 


8 


10 


12 












10 


9 


10 


10 










8 


7 


9 


10 


U 








8 


7 


7 


9 


10 


11 






8 




7 


7 


9 


10 


11 


* 


7 




5 


7 


7 


9 


10 


11 


7 



^Scaled scores with mean set at 10 and standp^d deviation of 3. 
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Table 6. Scaled score equivalents for raw scores on the Vocabulary subtests of the WISC for non- 
institutionalized children, by 4-month age Intervals: United States, 1963-65 





Raw Score 




6 years 


7 years 




0-3 

months 

S 


4-7 

months 


8-11 

months 


0-3 
months 

- L 


4-7 

months 


8-11 
months 




— '-■ — ■ 


■ — 






Scaled 


score ' 












02 


00 


01 


02 


01 


00 








03 


01 


01 


02 


02 


01 








03 


02 


02 


02 


02 


01 








04 


02 


02 


03 


03 


02 








04 


03 


03 


03 


03 


02 








05 


03 


03 


04 


03 


03 








05 


04 


04 


04 


04 


03 








06 


05 


04 


05 


04 


04 








06 


05 


05 


05 


05 


04 








07 


06 


06 


06 


05 


04 








07 


06 


V 06 


06 


06 


05 








08 


07 


07 


07 


06 


05 








08 


08 


07 


07 


07 


06 








09 


08 


08 


08 


07 


06 








09 


09 


08 


08 


07 


07 








10 


09 


09 


08 


08 


07 








11 


10 


09 


09 


08 


08 








11 
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Table 6. Scaled score equivalentf? for raw scores on the Vocabulary subtests of the WISC for non- 
institutionalized children, by 4-month age intervals: United States, 1963-65— Con. 
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Table 6 Scaled score eqaivalents for raw scores on the Vocabulary subtests of the WISC for non- 
institutionalized children, by 4-month age intervals » United States, 1963-65— Con. 





6 years 




7 years 
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•3 


4-7 


8-11 


0-3 


4-7 


8-11 


ths 
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Mean of raw score distribution set at 10 and standard deviation at 3. 



Table 6. Scaled score equivalents for raw scores on the Vocabulary subtests of the WISC for non- 
Inst Itutlonalized children, by 4-month age intervals ^ United States, 1963-65 —Con*, 
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'Mcnn of r.iw score* distribution set at 10 and standard deviation at 3. 
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Table 7 Scaled score equivalents for raw scores on the Block Design subtest of the WISC for 
noninstitutionalized children, by 4-month intervals: United States, 1963-65 



00— 

01 — 

02 — 
03— 
OA- 
OS— 
06- 

07 — 

08 — 

09 — 
lo- 
ll— 
12 — 
13— 
14- 
15— 
16 — 
17— 
18- 
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21- 
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23— 
24- 
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26- 
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28- 
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30- 
31- 
32-« 
33- 
34- 
35- 
36- 
37- 
38- 
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41- 
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06 


06 


07 


07 


07 
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09 


09 
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11 


11 
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12 
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14 
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12 
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14 
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13 
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15 
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15 
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iH 


18 


16 


15 


14 


19 
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20 
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21 


29 
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22 
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23 


22 


30 


26 
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27 


24 


23 


32 


27 
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'Mean of raw score distribution set at 10 and standard deviation at 3. 
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Table 7. Scaled score equivalents for raw scores on the Block Design subtest of the WISC for 
noninstlcutionalized children, by 4-month intervals: United States, 1963-65— Con. 
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16 


19 


18 


18 


18 


16 


16 


20 


19 


18 


18 


17 


16 


20 


19 


18 


19 


17 


17 


20 


19 


18 


19 


17 


17 


21 


19 


19 


19 


17 


17 


21 


20 


19 


19 


18 


17 



v6 deviation at 3. 
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Table 8. Mean standard scores on the Vocabulary and Block Design short form of the WISC for 
noninstitutionalized children, by grade, age, and sex: United States, 1963-65 



Age and sex 



Boys and girls 
6-11 years-- 

6 years----— 

7 years--— ------ 

8 years----------- 

9 years------- --- 

10 years------- — - 

11 years— -------- 



Boys 
6-11 years 

6 years—--- — -- 

7 years— ------- 

8 years — - 

9 years- 

10 years-------- 

11 years-------- 

Girls 



6-11 years-- 



6 years 

7 years-* 

8 years-- 

9 years-- 

10 years- 

11 years- 



Grade in school 



Total 



Kinder- 
garten 



First 



Second 



Third 



Fourth 



Fifth 



Sixth 



Seventh 



Mean standard score 



Special 
ungraded 
class 



100.0 


103.3 


98.4 


99.4 


i 99.7 

k" 


100.3 


101.4 


103.6 


105.0 


82.1 


100.0 


103.6 


99.9 


= 

103.4 












96.5 


100.1 


* 


95.9 


101.1 


104.9 










89.1 


99*9 


... 


82.9 


95.9 


101.3 


105.0 








80*0 


100.1 


... 


81.5 


82.5 


95.6 


102.5 


105.8 


... 


... 


80.3 


100. 0 




ic 


75.6 


86. 3 


96.0 


102. 7 


106.4 




79.0 


100.0 






;5.5 


85.7 


84.5 


95.4 


103.1 


105.1 


84.3 


101.5 


106.3. 


99.5 


100.6 


101. 1 


102.7 


103.0 


106.0 


107.6 


83.1 


101.1 


106.5 


100.9 


103.5 












91.0 


102.0 


★ 


98.1 


103.2 


107.5 










87.7 


101.5 




81.7 


96.7 


103.5 


107.7 




. . * 




78.6 


101.8 




79.4 


62.6 


95.1 


105.4 


108.4 






79.7 


101.3 




★ 


75.6 


89.5 


98.0 


104.5 


108.0 




78.-2 


101.4 






74.4 


83.4 


86.8 


96.9 


105.6 


107.6 


35,0 


98.4 


100.2 


97.1 


98.2 


98.2 


97.9 


99.8 


101.3 


103.3 


80*2 


98.9 


100.2 


98.8 


103.2 












98,8 


98.2 




92.8 


99.1 


102.0 










85.9 


98.2 




82.6 


94.5 


99.2 


102.4 








76.6 


98.3 




75.9 


80,5 


96,0 


99.7 


102.7 






77.7 


98.6 






71.0 


79,8 


93.0 


101.0 


104.5 




77.3 


98.5 






65.0 


82.4 


79.2 


93.0 


100.7 


103.3 


78.4 



Mean of combined distribution of Vocabulary and Block Desien scaled scores set at 100, standard 
deviation at 15. 
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Table 9. Standard score equivalents of sum of scaled scores from WISC short form— Vocabulary and 
Block Design subtests— for noninsti tutionali;:ed children, by 4-month age intervals; United 
States, 196'3-65 



Sum of two scaled scores 



00- 
01- 
02- 
03- 
04- 
05- 
06- 
07- 
08- 
09- 
10- 
11- 
12- 
13- 
14- 
15- 
16- 
17- 
18- 
19- 
20- 
21- 
22- 
23- 
24 
25- 
26 
27' 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 



0-3 

months 



6 years 

4-7 

months 



8-11 

months 



0-3 

mon ths 



7 years 



4-7 
months 







Standard score 






3S 


39 


39 


38 


JV 




42 


42 


42 


41 


42 


A 1 


45 


45 


45 


44 


45 


A C 

t^D 


48 


48 


48 


48 


/ Q 


A O 


51 


51 


51 


51 


51 


52 


54 


54 


54 


54 


54 


55 


57 


57 


57 


57 


57 


58 


60 


60 


60 


60 


60 


C 1 

01 


63 


63 


63 


63 


63 


C A 
0^ 


66 


66 


66 


66 


DO 


0 / 


69 


69 


69 


69 


69 




72 


72 


72 


72 


72 


73 


75 


76 


75 


75 


75 


76 


78 


79 


78 


78 


78 




8\ 


82 


81 


81 


81 


82 


G5 


85 


84 


84 


84 


85 


88 


88 


87 


87 


87 


88 


91 


91 


90 


^90 


90 


91 


94 


94 


93 


93 


93 


94 


97 


97 


96 


96 


96 


97 


100 


100 


99 


99 


99 


100 


103 


103 


102 


102 


102 


103 


106 


106 


106 


106 


105 


106 


109 


109- 


109 


109 


108 


109 


112 


112 


112 


112 


112 


112 


115 


115 


115 


115 


115 


115 


118 


118 


118 


118 


118 


118 


121 


121 


121 


121 


121 


121 


124 


124 


124 


124 


124 


124 


127 


127 


127 


127 


127 


127 


no 


130 


130 


130 


130 


130 


133 


134 


133 


133 


133 


133 


136 


137 


136 


136 


136 


136 


139 


140 


139 


139 


139 


139 


142 


143 


142 


142 


142 


142 


145 


146 


145 


145 


145 


145 


148 


149 


148 


148 


148 


148 


151 


152 


151 


151 


151 


151 


154 


155 


154 


154 


154 


154 


158 


158 


157 


157 


157 


157 


161 


161 


160 


160 


160 


160 


164 


164 


163 


164 


163 


163 


167 


167 


166 


167 


166 


166 


170 


170 


169 


170 


169 


169 


173 


173 


172 


173 


172 


172 


176 


176 


175 


176 


175 


175 
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Tabic 9. Standard score equivalents o£ sum of scaled scores from WISC short form— Vocabulary and 



Block Design subtests — for noninstitutlonali^.ed children, by 4-month age intervals; United 
States, 1963-65— Con. 



8 years 


9 years 


10 years 


11 years 


0-3 


4-7 


8-11 


0-3 


4-7 


8-11 


0-3 


4-7 


8-11 


0-3 


4-7 


8-U 


months 


months 


months 


months 


months 


mo.iths 


months 


months 


months 


months 


months 


months 












Standard score 












40 


39 


39 


41 


41 




A 1 


42 


41 


41 


40 


43 


43 


42 


42 


44 


44 




A A 


45 


44 


44 


44 


45 


46 


45 


45 


47 


47 




A 7 


48 


47 


47 


46 


48 


49 


48 


48 


50 


49 


A O 


5U 


51 


50 


49 


49 


51 


52 


51 


51 


53 


52 






53 


53 


52 


52 


54 


55 


54 


54 


56 


55 


55 


c c 

D5 


56 


56 


55 


55 


57 


58 


57 


57 


59 


58 


Do 


Do 


59 


59 


58 


58 


60 


61 


60 


60 


62 


61 


01 


A1 
01 


62 


62 


61 


61 


63 


64 


63 


63 


65 


64 


A A 


A A 


65 


65 


64 


64 


65 


67 


66 


66 


68 


67 


0/ 


A7 
0 / 


68 


67 


67 


67 


68 


70 


69 


69 


71 


70 




/u 


71 


70 


70 


70 


71 


73 


72 


73 


74 


73 


1 J 


7 T 


74 


73 


73 


73 


74 


76 


75 


76 


76 


76 


"JA 


7o 


77 


76 


76 


76 


77 


79 


78 


79 


79 


79 


/9 


70 


80 


79 


79 


79 


80 


82 


81 


82 


82 


82 


82 


82 


82 


82 


82 


82 


83 


85 


84 


85 


85 


85 


85 


85 


35 


85 


85 


85 


85 


88 


87 


88 


88 


88 


88 


88 


88 


88 


88 


88 


88 


91 


90 


91 


91 


91 


91 


91 


91 


91 


91 


91 


91 


94 


93 


94 


94 


94 


94 


94 


94 


94 


94 


94 


94 


97 


97 


97 


97 


97 


96 


97 


97 


97 


97 


97 


97 


100 


100 


100 


100 


100 


99 


100 


100 


100 


99 


IOC 


100 


103 


103 


103 


103 


103 


102 


103 


103 


103 


102 


102 


103 


106 


106 


106 


106 


105 


105 


106 


106 


105 


105 


105 


105 


109 


109 


109 


109 


108 


108 


109 


109 


108 


108 


108 


108 


112 


112 


112 


111 


111 


111 


112 


111 


111 


111 


111 


111 


115 


115 


115 


114 


114 


114 


115 


114 


114 


114 


114 


114 


118 


118 


118 


117 


117 


117 


118 


117 


117 


117 


117 


117 


121 


121 


121 


120 


120 


120 


120 


120 


120 


120 


120 


120 


124 


124 


124 


123 


123 


123 


123 


123 


123 


123 


123 


123 


127 


127 


127 


126 


126 


126 


126 


126 


126 


126 


126 


125 


130 


130 


130 


129 


129 


129 


129 


129 


129 


129 


129 


128 


133 


133 


133 


132 


132 


132 


132 


132 


132 


132 


132 


131 


136 


136 


136 


135 


135 


135 


135 


135 


135 


135 


135 


134 


139 


139 


139 


138 


138 


138 


138 


138 


138 


138 


138 


137 


142 


142 


142 


141 


141 


141 


141 


140 


141 


141 


141 


140 


145 


145 


145 


144 


144 


144 


144 


143 


143 


144 


144 


142 


148 


148 


148 


146 


147 


147 


147 


146 


146 


147 


147 


145 


151 


m 


151 


149 


150 


150 


150 


149 


149 


149 


150 


148 


154 


1!)4 


154 


152 


153 


153 


153 


152 


152 


152 


153 


151 


157 


157 


157 


155 


156 


156 


156 


155 


155 


155 


156 


154 


160 


160 


160 


158 


158 


159 


159 


158 


158 


158 


159 


157 


163 


163 


163 


161 


161 


162 


162 


161 


161 


161 


162 


160 


166 


166 


166 


164 


164 


165 


165 


164 


164 


164 


165 


162 


169 


169 


169 


167 


167 


168 


168 


V 


167 


167 


168 


165 


172 


172 


172 


170 


170 


171 


171 




. 170 


170 


170 


168 


175 


175 


175 


173 


173 


174 


174 




173 


173 


173 


171 
















1 
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Table 10. Percentile equivalent of raw scores on the Vocabulary and Block Design subtests of the 
Wise for noninstitutionalized children, by age and sex: United States, 1963-65 



Age in years 



Percentile and sex 


0-11 


6 


7 


8 


9 


10 


11 


6-11 


6 


7 


8 


9 


10 


11 


Boys and girls 




Vocabulary raw 


score 




Block 


Desi 


gn ra 


W SCO 


re 




oo 


51 


31 


37 


42 


47 


52 


59 


46 


25 


29 


39 


40 


46 


50 


oo 


48 


29 


36 


40 


45 


49 


57 


42 


22 


26 


35 


36 


44 


48 


O T 


46 


28 


34 


39 


43 


47 


54 


40 


19 


24 


31 


35 


42 


47 


Oil 


45 


27 


33 


38 


42 


46 


52 


37 


18 


23 


30 


33 


41 


46 


o c 


44 


27 


32 


37 


41 


46 


51 


36 


16 


22 


28 


32 


40 


45 


on 


40 


24 


29 


35 


39 


43 


47 


29 


11 


18 


23 


27 


35 


40 




37 


22 


27 


32 


37 


42 


45 


25 


10 


13 


20 


25 


31 


37 


Jin ^ 


J!) 


21 


26 


31 


35 


40 


43 


22 


7 


11 


18 


23 


29 


34 


7C 


1 1 


20 


25 


30 


34 


39 


42 


19 


7 


10 


15 


20 


27 


31 


7n _ , 




20 


24 


29 


33 


37 


40 


15 


6 


10 


13 


18 


25 


28 


A*;. 


i(\ 

JU 


19 


22 


28 


32 


36 


1 o 


12 


6 


9 


11 


15 


23 


27 


60 - 


28 


18 


22 


26 


31 


1 


38 


11 


6 


7 


11 


12 


21 


25 


55 


27 


17 


21 


26 


30 


34 


37 


10 


6 


7 


10 


11 


19 


23 




25 


17 


20 


24 


28 


33 


36 


10 


6 


5 


10 


11 


16 


Z X 


45 


24 


16 


19 


23 


28 


31 


35 


7 


5 


6 


9 


10 


13 


19 


40 


22 


15 


IS 


22 


27 


30 


34 


7 


5 


6 


7 


10 


12 


15 


35 


21 


15 


17 


22 


26 


29 


32 


6 


4 


6 


6 


7 


11 


13 


30 


20 


14 


17 


21 


24 


28 


31 


6 


4 


5 


6 


7 


10 


11 


25 


18 


13 


16 


19 


23 


26 


29 


6 


4 


5 


6 


6 


7 


10 


20 


17 


12 


14 


18 


22 


24 


28 


5 


3 


5 


6 


6 


7 


10 


15--* 


15 


11 


13 


17 


20 


22 


25 


5" 


2 


4 


5 


6 


6 


7 




14 


10 


12 


15 


17 


20 


22 


4 


2 


3 


5 


5 


6 


5 


5 


11 


8 


10 


12 


14 


16 


18 


3 


1 


2 


4 


4 


5 


5 




11 


7 


10 


12 


13 


15 


17 


2 


1 


2 


4 


4 


4 


Q 

J 




10 


6 


9 


12 


12 


14 




2 


1 


1 
1 


J 


-1 


A 


c 
J 




9 


5 


7 


11 


11 


12 


1 L 


1 


0 


1 

JL 


o 
z 




A 


r 
H 




7 


3 


4 


9 


9 


10 


1 0 


0 


0 


n 
u 


1 

JL 


o 
z 


O 

z 


Z 


Boys 






























99- 


53 


31 


38 


44 


48 


52 


60 


46 


27 


31 


42 


42 


47 


51 


98 


49 


30 


36 


41 


46 


51 


58 


43 


24 


28 


38 


38 


45 


49 


97 - 


47 


29 


35 


40 


44 


49 


57 


41 


21 


26 


37 


36 


44 


48 


96 


46 


28 


34 


39 


43 


48 


55 


38 


19 


25 


32 


34 


42 


46 


95 


45 


27 


34 


39 


42 


47 


53 


37 


18 


24 


31 


33 


41 


46 




41 


25 


30 


36 


39 


44 


48 


30 


11 


19 


24 


28 


35 


42 


85 


38 


23 


28 


34 


38 


43 


46 


26 


10 


15 


22 


26 


32 


38 


80 


36 


22 


27 


32 


37 


41 


44 


23 


8 


13 


18 


24 


29 


35 


75 


34 


21 


26 


31 


35 


40 


42 


20 


7 


11 


16 


21 


27 


32 




32 


20 


25 


30 


34 


39 


41 


18 


6 


10 


14 


19 


25 


30 




31 


2J 


24 


28 


32 


37 


40 


14 


6 


10 


12 


16 


l-K 


28 


60 


29 


19 


22 


27 


32 


36 


39 


12 


6 


7 


11 


14 


21 


26 


55 


27 


18 


22 


26 


31 


35 


38 


11 


6 


7 


11 


12 


19 


24 
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Table 10. Percentile equivalent of raw scores on the Vocabulary and Block Design subtests of the 
Wise for noninstLtutLonalized children, by age and sex: United States, 1963-65 — Con. 



Age in years 



rercenciie and s<2x 




6 


7 


8 


9 


10 


1 1 

1 L 


6-11 


6 


7 


8 


9 


10 




Bo; d-"Con. 




Vocabulary raw 


score 




Block 


Design raw score 




50 


26 


17 


21 


25 


30 


34 


37 


10 


5 


6 


10 


11 


16 


22 


45 


25 


16 


20 


24 


28 


32 


36 


10 


5 


6 


10 


10 


13 


20 




23 


16 


19 


23 


27 


31 


34 


7 


5 


6 


9 


10 


12 


18 


35 


22 


15 


18 


22 


26 


30 


33 


6 


4 


6 


7 


9 


11 


15 


30 


20 


14 


17 


21 


25 


28 


31 


6 


4 


5 


6 


7 


10 


12 


25 


19 


13 


16 


20 


24 


27 


30 


6 


3 


5 


6 


6 


10 


11 


20 


18 


12 


15 


18 


22 


26 


28 


5 


3 


4 


6 


6 


7 


10 


15 


16 


11 


14 


17 


21 


24 


25 


5 


2 


4 


5 


6 


6 


7 


10 


14 


10 


12 


15 


19 


21 


23 


4 


1 


3 


5 


5 


6 


6 


5 


1? 


9 


11 


13 


15 


17 


18 


2 


1 


2 


4 


4 


5 


5 


4 


li 


8 


10 


12 


15 


16 


17 


2 


0 


1 


3 


4 


4 


5 




10 


8 


9 


12 


14 


15 


16 


1 


0 


1 


3 


3 


4 


4 


2 


9 


7 


8 


11 


13 


14 


14 


1 


n 


1 


2 


3 


3 


4 


1 


7 


4 


3 


10 


11 


10 


13 


0 


0 


0 


1 


2 


2 


2 


Girls 






























99 -- 


49 


32 


" 6 


40 


45 


47 


58 


44 


17. 


Jb 


1 A 


J / 




49 




46 


28 


34 


38 


43 


46 


53 


41 


1 n 
19 


I J 


JO 


JO 


J 


48 




45 


27 


32 


38 


42 


45 


51 


38 


18 


20 


28 


1 A 

J4 


A 0 


46 


96 


44 


26 


31 


37 


41 


45 


50 


J6 


18 


19 


27 


32 


A A 


45 




42 


23 


30 


36 


40 


44 


^9 


33 


15 


19 


26 


Jl 


jy 


43 


90 


39 


23 


28 


33 


37 


42 


46 


28 


10 


13 


21 


ZO 


J J 


39 




36 


lL 




Jl 


j!? 




44 


OA 




i i 


1 Q 






36 


80 


34 


21 


25 


30 




38 


42 


21 


7 


10 


16 


21 


28 


33 




32 


20 


24 


29 


. 33 


37 


41 


18 


/ 


10 


13 


19 


26 


30 


70 - 


30 


19 


22 


28 


31 


36 


40 


14 


6 


9 


11 


16 


25 


27 


65 


29 


18 


22 


27 


30 


35 


38 


11 


6 


7 


11 


13 


23 


25 


60 


27 


18 


21 


26 


30 


34 


37 


11 


6 


7 


10 


11 


21 


23 




26 


17 


20 


25 


29 


33 


36 


10 


6 


6 


10 


11 


19 


21 


50- 


24 


16 


19 


24 


28 


32 


35 


9 


6 


6 


9 


10 


15 


19 




23 


16 


18 


23 


27 


30 


34 


7 


5 


6 


7 


10 


12 


15 


40 


22 


15 


18 


22 


26 


29 


33 


6 


5 


6 


7 


7 


11 


13 


35 


20 


14 


17 


21 


25 


28 


32 


6 


5 


6 


6 


7 


10 


11 




19 


14 


16 


20 


23 


26 


30 


6 


4 


5 


6 


6 


10 


11 




18 


13 


15 


19 


22 


25 


29 


6 


4 


5 


6 


6 


7 


10 




16 


12 


14 


18 


20 


23 


27 


5 


4 


5 


6 


6 


6 


9 


15 


15 


11 


13 


16 


18 


21 


25 


5 
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APPENDIX 



TECHNICAL NOTES 



The Survey Design 

The sample design for the second cycle of ihe 
Health Examination Survey, similar to the one used for 
the first cycle, was that of a multistage, stratified 
probability sample of loose clusters of persons in land- 
based segments. Successive elements dealt with in the 
process of sampling are the primary sampling unit 
(PSU), census enumeration district (ED;, segment, 
household, eligible child (EC), and the sample child (SC). 

At the first stage, the nearly 2,000 P3U*s into which 
the United States (including Hawaii and Alaska)had been 
divided and then grouped into 357 strata for use in the 
Current Population Survey and Health Interview Survey 
were further grouped into 40 super- strata for use in 
Cycle II of the Health Examination Survey. The average 
size of each Cycle II stratum was 4.5 million persons, 
and all strata fell between the limits of 3.5 and 5.5 
million. Grouping into 40 strata was done in a way that 
maximized homogeneity of the PSU^s included in each 
stratum, particularly with regard to the degree of 
urbanization, geographic proximity, and degree of in- 
dustrialization. The 40 strata were classified into four 
broad geographic regions (each with 10 strata) of ap- 
proximately equal population and cross-classified into 
four broad population density groups (each of 10 strata). 
Each of the 16 cells contained either two or three 
strata. A single stratum might include only one PSU 
(or only part of a PSU, for example. New York City 
which represented two strata) or several score PSU*s. 

To take account of the possible effect that the rate 
of population change between the 1950 and 1960 Census 
might have had on health, the 10 strata within each 
region were further cla&sified into four classes ranging 
from those with no increase to those w^'h the greatest 
re.'ative increase. Each such class contained two or 
three strata. 

One PSU was t'.ien selected from each of the 40 
strata. A controlled selection technique was used in 
which the probability of selection of a particular PSU 
was proportional to its 1960 population. In the controlled 
selection an attempt was also made to maximize the 
spread of the PSU*s among the States. While not every 
one of the 64 cells in the 4x4x4 grid contributes a PSU 



Table I. Number of examinees, by age and 
sex: Health Examination Survey, 1963-65 



Age 


Both 
sexes 


Boys 


Girls 


6-11 years 

6 years 


7,119 


3,632 


3,487 


1,111 
1,241 
1,231 
1,184 
1,160 
1,192 


575 
632 
618 
603 
576 
628 


536* 
609 
613 
581 
584 
564 



in the sample of 40 PSU's the controlled select ion tech- 
nique ensured the sample's matching the marginal dis- 
tributions in all three dimensions and being closely 
representative of all cross-classifications. 

Generally, within a particular PSU, 20 ED's were 
selected with the probability of selection of aparticular 
ED proportional to its population in the age group 5-9 
years in the 1960 census, which by 1963 roughly approxi- 
mated the population in the target age group for Cycle 11. 
A similar method was used for selecting one segment 
(clusters of households) in each ED, Ea( h of the re- 
sultant 20 segments was either a Iwundi-d area or a 
cluster of households (or addresses). All of the children 
in the age range properly resident at .ne address vi'5ited 
were EC's. Operational considerations made it neces- 
sary to reduce the number of prospective examinees at 
any one location to a maximum of 200. The EC's to be 
excluded for this reason from the SC group were deter- 
mined by systematic subsampling. 

The total sample included 7,41/ children from 25 
different States in the 6-11 year age group, with ap- 
proximately 1,000 in each of the single years of age. 
The age-sex distribution for the 7.119 children in the 
total sample who were examined is shown in table I. 
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Reliability 

Measurement processes employed in the survey 
were highly standardized and closely controlled. Of 
course, this does not mean that the correspondence 
between the real world and the survey results is exact. 
Data fror" the survey are imperfect for three major 
reasons: (1) results are subject to sampling error, (2) 
the actual conduci of a survey never agrees perfectly 
with the design, and (3) the measurement processes 
themselves are inexact even though standardized and 
controlled. ^ 

The first report on Cycle 11 describes in detail 
the faithfulness with which the sample design was 
carried out. it notes that out of the 7,417 sample children 
the 7^19 who were examined— a response rale of 
96 percent— gave evidence that ihey were a highly 



representative sample of children of this age in the non- 
institutional population of the United States. The re- 
sponse levels for the various demographic subgroups- 
including those for age, sex, race, region, population 
density, parents* educational level, and family income- 
show no marked differentials. Hence it appears unlikely 
that nonresponse could bias the findings much in these 
respects. 

Measures used to control the quality of the dita 
from this survey in general havebeen cited previously;** 
those relating specifically to the Wechsler Intelligence 
Scale for Children are outlined in the section of this 
report on Field Administration, 

Data recorded for each sample child are inflated 
in the estimation proctr*; to characterize the larger 
universe of which the sample child is representative. 
The weights used in this inflation processarea product 



Table II, Number of test parts missing for examinees for the Vocabulary and Block De- 
sign subtests of the WISC: United States, 1963-65 



Age and sex 



Boys and girls 
6-11 years 

6 years--- — 

7 years 

8 years 

9 years — 

10 years 

11 years 

Boys 

6-11 years 

6 years 

7 years — 

8 years 

9 years ----- 

10 years 

11 years 

Girls 

6-11 years 

6 years 

7 years 

8 years 

9 years----- 

10 years 

11 years — 



Total 
missing 
parts 



88 



30 
16 
12 
12 
10 
8 



32 



10 
8 
2 
6 
4 
2 



56 



20 
8 

10 
6 
6 
6 



Both 
sub- 
tests 



51 



14 
10 
9 
7 
6 
5 



19 



32 



Vocab- 
ulary 
only 



31 



14 
6 
3 
3 
2 
3 



22 



11 
1 
3 
3 
1 
3 
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of thi* rccipr(Kal of ihc pri)btibiliiy o» sckcunj* the child, 
an adjustmc.u for nonrcsponsc cases, and a post. si rati- 
fied ratio adjust mcni wiiich increases precision b> 
bringing survey results iniocloseralignmont with known 
U.S. population figures by color and sex within single 
years of age 6-11. 

In the second cycle oftht? Health Lxaminanon Survey 
the sample was the result of three stages of selection— 
the single PSL' from each stratum, the 20segments from 
each sample PsU, and the sample children from the 
eligible children. The probability of selecting an indi- 
vidual child IS the product of the probabiliiies of se- 
lection at each stage. 

Since the strata are roughly equal in population size 
and a nearly equal number of sample children were ex- 
amined in each of the sample PM'*s the sample design 
IS essentially self-weighting with respect to the larger 
population; that is, each child 6-11 years had about the 
same probability of being drawn into the sample. 

The adjustment upward for nonresponse is intended 
to minimize the impact of this factor on final estimates 
by imputing to nonrespond?nts the characteristics of 



similar" responJun^. Here "similar" rcspond^ms 
were judged to h: examined children in a sample PSL* 
.laving the same age i^in years) and sex as children not 
examined in that sample PSL', 

The postst ratified ratio adjustment used in the 
second cycle achieved most of the gams in precision 
which would have been attained if the sample had been 
drawn from a population stratified by age, coloVv and 
sex and makes the final sample estimates of population 
agree exactly with independent controls prepared by the 
Bureau ot the Census for the noninstitutional population 
of the United States as of August 1, 1964 (approximate 
mid-survey point), by color and sex for each single year 
of age 6 tlirough 11. The weight of every responding 
sample child in each of the 24 age, color, and sex classes 
IS adjusted upward or downward so that the weighted 
total within the class equals the independent population 
control. 

In addition to children not examined at all, there 
were some whose examination was incomplete in one 
procedure or another. The extent of missing data for 
the two Wise subtests is shown in table IL 



Fable III. Sampling errors for average raw scores on the WISC Vocabulary and Block De- 
sign subtests by a^e, sex, and selected grade levels for noninstitutionalized chil- 
dren: United States, 1963-65 



Age and sex 



Boys and girls 
6 -11 years 

Boys 

6-11 years 

6 years 

7 years — ---- 

8 years 

9 years----- 

10 years — ----- — 

11 years ----------- 

Girls 
6-11 years-. 

6 years 

7 years 

8 years 

9 years---- -- 

10 years 

11 years--- 



Vocabulary 



Total 
group 



,42 



.47 



.32 
.52 
.46 
.59 
.79 
.54 



,38 



.31 
.28 
.48 
.51 
.67 
.64 



First 
grade 



.38 



.47 



.30 
1.19 
1.79 



,35 



.29 
.91 
1.69 



Fourth 
grade 



.52 



.61 



.94 
,.61 
1.19 
1.17 



.61 



.64 
.48 
1.59 
1.92 



Seventh 
grade 



.93 



1.09 



1.09 



1.03 



1.03 



Block Design 



Total 
group^^ 



.29 



,33 



.27 
.29 
.39 
.46 
.63 
.62 



.31 



.24 
.25 
.36 
.42 
.55 
.82 



First 
grade 



.21 



.33 



.30 
.83 
.75 
2.01 



.21 



.24 
.57 
1.46 
1.97 



Fourth 
grade 



.40 



.41 



1.01 
.54 
.84 

1.47 



.60 



.99 
.58 
1.57 
1.39 
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Sampling and Measurement Error 

In iIk- prcMnt rtpori, rcicivncc ha^. \\cn made to 
L-fJc>n.s lo minimi/^t b'ux^ aivj variahilii) of nicasurcnicni 
ic-clunqucs. 

I he prohabiiiiy design of the survey makes possihk 
tht taiculaiion ot sampling errors. The sarnphngerror 
IS used hert' lo determine how imprecise ihc survey les! 
lesuks may he hecause they come from a sample rather 
ihan from ihe measurement of all elements m the 
uni\erse. 

Ihe estimation of sampling errors for a study of 
the type of the Health I xamination Survey isdifficuli for 
at least three reasons: (1) measurement error and 
"puje" sampling error arc confounded in the data — it i.s 
not easy to finda pi'ocedure \shich wjUeithei Ctmipletf ly 
jacludc both or treat one or the other separate!), (2) tht 
sur\ey design andestimation procedure are complex and 
accordingly require computationally mvolved techniques 



tor the calculation of variances, and^3) ttoni the survey 
are commg thousaad> ol statistics, many for subclasses 
of tfie population for which ihetc arc a sm»ili numlvr of 
ca.NCs. l.-^timate^ o! sampling c rror arc obtained from 
(lie sample data and are !liemsel\e^ subject tosaniphng 
c i lor which ma> he large uhen the numlK-r of cases m 
a Cell IS snMll or cVen occasionallv\shenthe numl)er of 
cases IS substantial. 

I.stimates o! approximate sampling variahilit) tor 
"^elected statistics used m this report aie presented in 
tables I!! and !V, The estimates have been prepared by 
a replication technique which yield.s overall variability 
ihrough <)bser\aiioii of \ariabiliiy among random sub- 
>amples ot tile total sample as described previously, 
hus metluKJ reflects both "pure" sampling varianceand 
a pan of the measurement variance. A similar pseudo- 
leplication technique \sas used to estmiate the standard 
ei rors of the correlation coefficients shown in the 
I indmgs section on scaled scores. 



Table IV, Sampling errors for average standard scores on the WISC short form— Vocabu- 
lary and Block Design subtests — by age, sex, and selected grade levels for noninstitu- 
tionalized children: United States, 1963-65 



Age and sex 



WISC short form 



Total 


First 


Fourth 


Seventh 


group 


grade 


grade 


grade 


.68 


.92 


.82 


1.45 


.78 


1.18 


.80 


1.87 


.89 


.90 






.98 


2.56 






.85 


2.45 


l!96 




.97 




.99 




1.08 




1.54 




.80 




1.95 


1.87 


.64 


.85 


1.16 


1.44 


.80 


.73 






.62 


1.85 






.81 


2.67 


l!35 




.84 


>v 


.94 




.96 




2.58 




.97 




2.28 


1.43 



Boys and girls 
6-11 years 

Boys 

6-11 years 

6 years 

7 years 

8 years 

9 years 

10 years 

11 years----- 

Cirls 

6-11 years 

0 yctti s 

7 years 

8 years 

9 years-- 

10 years 

11 vears • — 
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In accordance with usual practice, the interval 
estimate* for any statistic may be considered the range 
within one standard error of the tabulated statistic wjih 
68-perceni confidence, or the range within twostandard 
errors of the tabulated statistic with 95-percent con- 
fidence. The latter is used as the level of significance 
in this report. 

An overestimate of the standard error of a dif- 
ference of two statistics x and y is given by 
the formula 'Sj = (S,^ + S^)l/2 where and Sy are the 
sampling errors, respectively, of x and y , shown in 
tables 111 and IV. 

Small Cotegories 

In some tables, magnitudes arc shown for cells for 
which the sample size is so small that the sampling 
error may be several times as great as the statistic 
Itself. Obviously in such instances the statistic has no 
meaning in itself except to indicate that the true quantity 
is small. Such numl^rs, if shown, have been included in 
the belief that they may help to convey an impression of 
the overall story of the table. 



Scaled ond Stondord Scores 

The following formula was used for computing the 
scaled scores shown in this report in tables 4-7: 

S S, OXX-XJ +10 

where is the standard deviation of the raw scoreb in 
the J age interval. Xj is the arithmetic average or 
mean raw score in that age interval (both derived from 
the inflated sample or rational estimates) and X is the 
raw score for which the scaled score is being derived. 

In tables 8 and 9 the following formula was used for 
computing standard scores or deviation intelligence 
quotients: 

SS,-5 (15)(X-^,) + 100 
* *i 

where here is the standard deviation of the distri- 
bution of scaled scores obtained on the two subtests 
combined (for each person) in the i*^ age interval, X, 
is the mean of that distribution of combined scaled 
scores and X the sum of the two scaled scores for which 
the standard score is being derived. 



ooo- 
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APPENDIX II 
Wise TEST PARTS USED 

Vocabulary 

(Some items similar to words in the Vocabulary subtest) 



1, Scooter 



2. Pe n 



3. Cape 



Score 
2 or 0 



5, Vocabulary 



A. Note 



Insect 



Score 
2 , 1 or 0 



6. Pillow 

7. Tack 



8. Elephant 



9. Fall 



10, Emerald 
4C. Transverse 




Block Design 



Design 


Time 


Pass-Fail 


Score 


A. 45" 

B. 45" 


i 




2 


2 




0 I 






2 


2 




0 1 


C. 43" 






2 


2_ ^ 




0 1 


1. 75" 
7. 150" 






^ 21-75 16-20 11-15 

0 91-150 66-90 56-65 
4 5 6 



1-10 
7 
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